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QUALITY OF WATER
The chemical and physical characteristics of natural waters are de- 4
termined largely by the geology, soils, and hydrologic conditions in an
area. Man frequently modifies these characteristics when using sur-
face- and ground-water resources; these modifications may degrade
water quality, or, at times, be designed to improve it. The chemical
and physical characteristics of surface waters may change rapidly in
response to changes in streamflow or to changes in man’s day-to-day
use. Ground waters usually change less rapidly.
Samples of surface water were obtained in July 1973 during a period o
of base flow, when water is usually more highly mineralized than at EXPLANATION T T I I
other times. Chemical analyses made by the U.S. Geological Survey L ]
are given in the accompanying table; they are illustrated by means of SURFACE WATER .
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ally have proportionally more sodium, chloride, and sulfate, and the S | potassium nitrate £ | TP .
proportion tends to increase as the dissolved-solids concentration in- m ”.L._n w,
creases. Hardness ranges from 300 to 1,020 mg/l, an amount sufficient o Sulfate z = Spa , 10— T T I
to class the waters as very hard. In general, surface waters are suit- Z 5 =1 i i % el / - 1
able for municipal, industrial, agricultural, and recreational uses. At m L =
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The chemical characteristics of ground water are illustrated by graph- s - | || bicarbonate = . e
; . . : . : & inches (millimetres) per hour .
ically plotting the concentrations of dissolved ions. Because little data L oLl | & 1 S = = 0
for ground waters in the minor stream basins are available, the analy- gl Ca+Mg Na+K HCO; SO, CI+F 2
ses of W.HOGSQ waters m_&mhmbﬁ to these basins have been illustrated at Concentration of ions in water from a well in m> - — Z & 5= -
a few locations. Water quality within the basins probably does not The chemical characteristics of sur- glacial drift at Stone Avenue in Richmond. . W = 4 1to 2 “
differ appreciably from that of adjacent areas. All analyses were face waters are illustrated by bar Well is 125 feet (38 metres) deep S (25-51)
made by the Michigan Department of Health. m__.wm%paww aﬁvm%ﬁ____gm %w.% 3 - g . "
Water obtained from glacial drift is similar to surface water at base DT I e = | o , _ 5
G ! - . ; concentration, in milligrams per A/ A
flow, with the exception that ground water having dissolved-solids litre . 3 < .
concentration of less than 500 mg/1 has a more variable calcium-sodium .@ = =) . A A/ - .
ratio than does surface water. The hardness of ground water from . e | | | (102-203) 82°45
glacial drift at some locations is less than the hardness of surface water. Index number and location R Ca+Mg Na+K HCO, SO, Ci+F il RIS E.
: . : of data collection site L RGE o ) 105 S
Water obtained from bedrock generally is of a calcium sulfate type, _ _ _ Concentration of fons in water from a well in i hK / _\
and has a higher dissolved-solids concentration than does water from glacial drift at North Main Street in Rich- IS N PP m ;0
drift. With the exception of highly mineralized water at a few loca- — =i mond. Well is 218 feet (66 metres) deep >12 T ; 7t B
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DATUM IS MEAN SEA LEVEL Humphrys, C. R., and Green, R. F., 1962, Michigan lake inventory: Mich-
igan State Univ. Dept. Resources Devel. Bull. 46, 50, 58, 77, and 82.
Knutilla, R. L., 19692, Water resources of the Belle River basin, south-
eastern Michigan: U.S. Geol. Survey Hydrol. Inv. Atlas HA-317.
1969b, Water resources of the Pine River basin, southeastern
Michigan: U.S. Geol. Survey Hydrol. Inv. Atlas HA-327.
1970, Water resources of the Black River basin, southeastern
Michigan: U.S. Geol. Survey Hydrol. Inv. Atlas HA-338.
1971, Water resources of the River Rouge basin, southeastern
Michigan: U.S. Geol. Survey Hydrol. Inv. Atlas HA-356.
Knutilla, R. L., and Allen, W. B., Water resources of the River Raisin
basin, southeastern Michigan: U.S. Geol. Survey Hydrol. Inv. Atlas
Chemical analyses, in milligrams per litre except as indicated r H“Zm.‘ F‘ECS.JHOZ. RATES . . . HA-520, (in press).
Specific Information on infiltration rates provides a basis for analyzing drain- Larson, R. W., Allen, W. B., and Hanson, S. D., Water resources of the
Di conduct- age characteristics of soils. Infiltration is an important factor in the Huron River basin, southeastern Michigan: U.S. Geol. Survey Hydrol.
- & mo_aﬂm Hird- Qwﬂ_%o- reductions of peak flows after storms. Also, it is by infiltration that Inv. Atlas HA-514, (in press).
ndex is- i . Magne- Potas- | Bicar- Car- Chlo- Fluo- solids ness mhos Color Tur- Tem- water becomes available for vegetation and for replenishment of ground- ; ¢ ; ;
3 No. on charge * Silica | Calcium | sium | Sodium sium | bonate bonate | Sulfate | ride ride Nitrate | (Residue (as per cm pH (Pt-Co | bidity | perature water Peservoirs. = J = Martin, H. M., .noBv:m? H.wwm, The omun.mbz_m_ geological map of the
tream map | Date (cfs) (8i0.) | (Ca) | (Mg) | (Na) (K) | (HCO:) | (COs) | (S0, | (CD (F) (asN) | at180°C) | CaCO.) | at25°C) | (units) | scale) | (JTU) |  (°C) s : southern peninsula of Michigan: Michigan Geol. Survey Pub. 39, ser.
Swan Creek 1 7/19/73 0.04 1.2 83 30 The infiltration rates shown on the above map are for the predomi- 33,
n Cree : . 23 6.4 214 0 46 96 0.5 0.1 466 300 706 7.4 55 15 22.5 nant soils and were determined by the Soil Science Department, Michi- 1955. M ; ;
i . ; vl , Map of the surface formation of the southern peninsula
Wﬂﬂw”ﬂw‘ﬁ. w W“ww““w WM :w 4 HMM ww wa MM www W Hmw www M. m.m 636 340 1,040 7.2 23 42 19.5 gan State University, for Michigan Agriculture Project 413 (Schneider of Michigan: Michigan Geol. Survey Pub. 49.
South Branch Ecorse River 4 17/19/73 8 2.3 95 3¢ 180 13 210 0 120 330 " 2 o5 w0 153 73 2 12 280 DR I b e Mozola, A. ., 1970, Geology for environmental planning in Monroe
Frank and Poet Drain 5 7/19/73 62 1 91 27 90 9.5 202 0 130 170 6 5 678 340 1,060 7.2 24 a7 27.0 SRR -4 SHMSE S o - D R (G150 RN County, Michigan: Michigan Dept. of Natural Resources, Geol. Survey
Marsh Creek 6  7/19/73 61 0 120 29 170 16 262 0 160 280 a 2 972 420 1,530 7.4 37 9 26.0 metres). The map is a generalization based on a statewide sampling Div. Report of Investigation 13.
Swan Creek 7 7/16/73 16 7.1 110 20 22 5.5 298 0 100 65 6 a 452 360 669 7.5 15 4 = program of several soil types. Within local areas there may be soils Nowlin, J. O., 1973, Water resources of the Clinton River basin, south-
North Branch Swan Creek 8  7/16/73 63 8.5 110 19 36 3.6 258 0 82 94 3 6 514 350 787 7.5 25 5 - with peiperdies asteile tledemgmuiod mange. . eastern Michigan: U.S. Geol. Survey Hydrol. Inv. Atlas HA-469.
Little Swan Creek 9 7/16/73 2 9.9 110 27 14 4.2 270 0 110 u“ 4 8 492 390 710 7.6 30 5 -2 Except for small areas adjacent to the River Raisin basin and in the Schneider, I. F., and Erickson, A. E., (no date), Water holding capacity
Stony Creek 10 7/16/73 13 11 110 22 16 2.4 292 0 84 42 3 8 462 360 686 7.8 10 7 3 more inland areas, infiltration rates for the minor stream basins are and infiltration rates of soils in Michigan; Michigan Agriculture Pro-
Stony Creek 11 7/17/73 18 9.8 110 20 16 2.7 294 0 87 44 3 .6 486 360 691 7.6 20 7 LA small. Streams with little or no flow during droughts (see table of re- ject 413: Lansing, Mich., Michigan State Univ. Dept. Soils Sci.
Sandy Creek 12 7/16/73 1.3 11 150 29 21 3.5 302 0 190 48 .6 1.2 658 490 889 7.9 30 2 — sults of base-flow investigations, sheet 1) attest to the low infiltration Twenter, F. R mem.m O.md.mawp availability and quality of ground water
Plum Creek 13 17/16/73 4.4 6.1 320 54 18 34 252 0 740 44 1.0 3 1,440 1,020 1,570 7.0 15 2 21.0 rates in the basins. : sl osits in Michioan: ing Di
North Branch Otter Creek 14  7/16/73 36 19 110 16 17 2.5 326 0 43 43 4 6 446 340 656 7.9 25 4 24.0 in the bedrock deposits in Michigan: State Resources Planning Div.,
South Branch Otter Creek 15 7/16/13 37 16 120 23 18 3.1 340 0 72 50 4 1.6 520 390 748 5 35 30 21.0 Michigan Dept. of Commerce and Michigan Water Resources Comm.,
Otter Creek 16 7/16/73 5.4 7.6 100 19 13 2.5 246 0 89 42 3 11 412 330 624 8.0 25 3 24.0 e
Little Lake Creek 17 7/16/73 1.5 8.1 98 24 14 3.1 268 0 79 40 3 1.5 408 340 629 70 25 3 20.0 — 1966b, General availability of ground water in the glacial de-
Halfway Creek . 18 7/16/73 3.2 10 150 30 37 2.7 260 0 220 88 .5 q 708 500 988 7.7 10 2 19.0 posits in Michigan: State Resources Planning Div., Michigan Dept.
Z.OH.ﬁw- wﬂﬂbﬁw n.—..mﬂgnum OHQOW 19 Q\HQ\QW 90 .6 81 25 17 2.5 240 0 73 44 3 a 380 310 595 7.6 30 6 22.0 QH. OOEE&H.OO N.Hpnw gwnfwm.m_ﬂ sm.ﬁmm. wmmocﬂnmm OOBBJ map.
' Other discharge measurements are shown on sheet 1
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